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Introduction

The term “diurnal emissions”, refers to the total evaporative emission losses that
result from subjecting a container filled with gasoline to a standard daily
temperature profile simulated under laboratory conditions. Diurnal emissions
may be the result of evaporation through fittings or openings, or as permeation
through plastic or rubber materials.

Prior to conducting this study, a number of previous studies had been conducted
to quantify both permeation and evaporation characteristics. In 1999, the Air
Resources Board passed its first portable fuel container (gas can) regulations
that included both separate permeation and pressure integrity testing, but later
learned there was a need for simplified testing that resembled in-use conditions.
Following a significant amount of research and testing, the board adopted its first
diurnal test procedure in September 2005.

In preparation for portable outboard marine tank regulatory activity, staff was in
need of a test methodology to quantify emissions and develop a statewide
emissions inventory.

Test Protocol

Test Procedure 510 (TP-510) was developed to measure diurnal emissions from
portable outboard marine tanks. For simplicity, the test procedure has been
summarized below.

Fill tank to 50% capacity with test fuel.

Precondition for minimum 45 days.

Acclimate at 65°F for 16-36 hours.

Weigh.

Conduct 24-hour diurnal temperature profile (65°F-105°F-65°F).
Re-weigh.

Calculate diurnal emission losses.
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Test Results

Attachment A summarizes the results of testing. Aside from the metal tanks, no
tanks had barrier controls to limit permeation. Due to the nature of the “as-is”
testing, the results varied between tanks. At the request of the emissions
inventory staff, testing was conducted with three different test fuels.



Attachement A

Diurnal Emissions Test Data
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E-10 Results (10.4% Ethanol)
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Winter Fuel Results [5.6% Ethanol)
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2. Fil leval may vam 2z specified
3. Hose, Fitting and venkconfiguration may vary as spedfied
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Variou s Fuel Blends
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Evaporation Through Open Tank Vent
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Cert Il 50  open plugged 14965.8 14956.5 140488
Cert Il 50 open plugged 93114 9797.4 97844 97729
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Hose & Sgueeze Bulb Permeation
[u] Ma nuf Fuel  Test Method EEEEEEE B262006 Loss 8282006 Loss  B292006
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“fam 1 “famaha RFG3 (E-T.47 Canister wi~800 ml &t fusl
“fam 2 “famaha RFG3 (E-T7.47 Canister w800 ml &=t fusl
Yam 3 “famaha RFG3 (E-T.47 Canister wi~800 ml &t fusl
Tempo 1 Tempo RFG3 (E-T7.47 Canister w800 ml &=t fusl
Tempo 2 Tempo RFG3 (E-T7.47 Canister wi~80) ml &=t fusl
Tempo 3 Tempo RFG3 (E-T.47 Canister w800 ml &t fusl
Se2s5ns 1 Ses Sense RFG3 {E-T.47 Canister w50 ml &=t fusl
S235ns 2 Sea Sense RFG3 (E-T.47 Canister w500 ml &t fusl
Hosa A Tempo RFG3 {E-T.47 Canister w303 ml &=t fusl
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Hose Asseme bly Permeation
Ma nuf Fuel  Test Method Loss 8282006

Tempo RFG3 (E-T.47 primed w/ E£st fusl
Tempo RFG3 (E-T.47 primed w/ &=t fusl
Tempo RFG3 (E-T.47 primed w/ E£st fusl
Tempo RFG3 {E-T.47 primed w/ &st fusl
Tempo RFG3 (E-T.47 primed w/ Est fusl
Tempo RFG3 {E-T.47 primed w/ &st fusl
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